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In the controlled release area, biodegradable microspheres are
one of the most helpful devices to deliver materials in an ef-
fective, prolonged and safe manner [1]. Biodegradable pectin
microspheres could provide an approach for developing con-
trolled release drug delivery systems. Pectin is a naturally
occurring, non-toxic, water-soluble polysaccharide used inmany
food industries. Pectin has increasingly gained acceptance as
a carrier polymer for site-specific delivery and controlled release
dosage forms, such as beads, pellets, tablets, and films [1,2].
The purpose of this study was to prepare pectin microspheres
containing theophylline by emulsion-dehydration technique.
The effect of solvent used for dehydration on properties of
pectin microspheres was also studied.
To prepare theophylline-loaded pectin microspheres by
emulsion-dehydration technique, isooctane containing 1.25%
(w/v) Span® 83 was used as internal phase in water-in-oil (w/o)
emulsions.Various solvents (i.e., isopropyl alcohol (IPA), abso-
lute ethanol (EtOH) and acetone) were used to dehydrate the
pectin microspheres.The pectin microspheres were filtered and
dried with freeze dryer.The obtained pectin microspheres were
characterized by scanning electron microscopy (SEM), differ-
ential scanning calorimetry (DSC), powder X-ray diffractometry
(PXRD) and in vitro release study. The morphology of the
ophylline-loaded pectin microspheres dehydrated by differ-
ent solvents demonstrated pectin microspheres with different
shapes. Using EtOH demonstrated theophylline crystals on the
surface of microspheres while the agglomeration of spheri-
cal pectin microspheres was observed when using IPA as
dehydrating solvent. The pectin microspheres dehydrated by
acetone were irregular in shape. From the DSC thermograms,
theophylline-loaded pectin microspheres showed no endo-
thermic melting peak of theophylline suggesting a completed
incorporation of theophylline in pectin microspheres, except
that using EtOH as dehydrating solvent. The results of PXRD
confirmed that there was no crystalline peak in the case of
pectin microspheres using IPA and acetone as dehydrating
solvent. A burst release in the first 15 minutes was observed
in all pectin microspheres resulting from the rapid release of
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drug from the microspheres and of pectin microspheres them-
selves. The release of theophylline from pectin microspheres
dehydrated by IPA was higher than that by EtOH and acetone,
respectively. From the observed results, it is seen that
theophylline-loaded pectinmicrospheres prepared by emulsion-
dehydration technique could not prolong the drug release.
Therefore, the modification of microsphere preparation is re-
quired to prolong the drug release from pectin microspheres.
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Fig. 1 – SEM photographs of pectin microspheres dehydrated by EtOH (A), IPA (B) and acetone (C), and drug release profile
(D).
218 a s i an j o u rna l o f p h a rma c eu t i c a l s c i e n c e s 1 1 ( 2 0 1 6 ) 2 1 7 – 2 1 8
